JP2000212836A 

Bibliographic Fields 

Document Identity 

(i9)[sms] 

B*H»»lt(JP) 

d2)[^a»j] 
<ii)[4«w#] 

#532000-21 2836 (P2000-21 2836 
A) 

(43)[&|$B] 

W-f&l 2*Z8R 20(2000. 8. 2) 

Public Availability 
(43)[^B3B] 

¥j£l2*P8fl2B(2000. 8. 2) 

Technical 
(54)[fS0jj<7>*ft] 

(51)[SRftft#§^7JiS] 

D01F8/14 

//DO IF 6/92 307 

[FI] 

D01F8/14A 
6/92 307 B 

6 

OL 
6 

4L0354L041 
[F*-A(##)J 

4L035 BB72 CC09 DD19 EE13 JJ05 JJ23 4L04I 
AA25 BA02 BA05 BA2I BA49 BA59 BC08 
BC20 CA06 CB05 CB15 CBI7 CB28 DD01 
DD23 DD24 



2000-8-2 



(19) [Publication Office] 

Japan Patent Office (JP) 

(12) [Kind of Document] 

Unexamined Patent Publication (A) 

(11) [Publication Number of Unexamined Application] 

Japan Unexamined Patent Publication 2000-212836 (P2000- 
212836A) 

(43) [Publication Date of Unexamined Application] 
2000 August 2* (2000.8.2) 

(43) [Publication Date of Unexamined Application] 
2000 August 2* (2000.8.2) 

(54) [Title of Invention] 
ANTISTATIC POLYESTER FIBER 

(51) [International Patent Classification, 7th Edition] 

D01F8/14 

//DO IF 6/92 307 

[FI] 

D0IF8/14A 
6/92 307 B 
[Number of Claims) 
6 

[Form of Application] 
OL 

[Number of Pages in Document] 
6 

[Theme Code (For Reference)] 
4L0354L041 

[F Term (For Reference)] 

4L035 BB72 CC09 DDI 9 EE 13 JJ05 JJ23 4L041 AA25 BA 
02 BA 05 BA 21 BA 49 BA 59 BC 08 BC 20 CA06 CB05 
CB15 CB17 CB28 DD01 DD23 DD24 



Page 1 Paterra® InstantMT® Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000212836A 
Filing 

(21) [ajfiis^] 

#K¥l 1-13040 

(22) [dJilH] 

¥nt11*£lE21B(1999. 1. 21) 
Parties 
Applicants 

(71) [tfJ^A] 
[»9IS^] 
000003159 

[ft*Xli*&] 
[ftffiXligfilr] 

mS«S**EB*«SlBr2T§2Sl^ 
Inventors 

(72) [S6W#] 
[ft*] 
ifiS Sfi 
[ttiftXIiJgfiJr] 

«*Rg» = arfi4845§ttb »U«c^^tt = S 

(72)[&E#] 
[ft*] 

»ra»=am4845s*fe xu«afttt=A 

Abstract 

(57)[®&] 
[AM] 

[#**»] 



2000-8-2 

[Request for Examination] 
Unrequested 

(21) [Application Number] 

Japan Patent Application Hei 1 1- 13040 

(22) [Application Date] 
1999 January 21* (1999.1.21) 

(71) [Applicant] 
[Identification Number] 
000003159 

[Name] 

TORAY INDUSTRIES INC. (DB 69-053-5422) 
[Address] 

Tokyo Chuo-ku Nihonbashi Muro-machi 2-2-1 

(72) [Inventor] 
[Name] 

Chikano Yoshihiro 
[Address] 

Shizuoka Prefecture Mishima City 4845address Toray 
Industries Inc. (DB 69-053-5422) Mishima Works * 

(72) [Inventor] 

[Name] 

Aono Shoji 

[Address] 

Shizuoka Prefecture Mishima City 4845address Toray 
Industries Inc. (DB 69-053-5422) Mishima Works ♦ 

(57) [Abstract] 

[Problems to be Solved by the Invention] 

When sufficient antistatic performance is granted, offer 
polyester short fiber which can select also the shade which it 
can correspond to fashion sense simultaneously freely. 

[Means to Solve the Problems] 
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On one hand, antistatic polyester fiber . to which with 
conjugate fiber which consists of the component and other 
component , with polyester where on one hand, component 
becomes antistatic agent 1.0 weight % or more containing 1.0 
weight % or more , matting agent , other component does 
notinclude antistatic agent substantially, content of matting 
agent with polyester under 0.5 weight %, as for other 
component occupying 80% or more of fiber surface ,becomes 

[Claim(s)] 
[Claim 1] 

On one hand with conjugate fiber which consists of 
component and other component ,with polyester where on one 
hand, component becomes antistatic agent 1.0 weight % or 
more containing 1.0 weight % or more , matting agent , other 
component does not include antistatic agent substantially, 
antistatic polyester fiber . where content of matting agent with 
polyester under 0.5 weight %, at same time said other 
component occupies 80% or more of the fiber surface and 
becomes 

[Claim 2] 

antistatic polyester fiber . which is stated in Claim 1 which 
designates that antistatic agent is 1.0 weight % or less 
vis-a-vis fiber entirety as feature 

[Claim 3] 

antistatic polyester fiber . which is stated in Claim 2 which 
designates that antistatic agent includes block polyether amide 
as feature 

[Claim 4] 

antistatic agent vis-a-vis block polyether amide , R-SO<sub>3 
</sub>M 1-10 weight % antistatic polyester fiber . whichis 
stated in Claim 3 which designates that it contains as feature 

[Claim 5] 

weight ratio of matting agent on one hand for antistatic agent 
of component , 0.3 -2.0 antistatic polyester fiber . which is 
stated in claim 4 which designates that isas feature 

[Claim 6] 

antistatic polyester fiber . which is stated in Claim 5 which 
designates that antistatic polyester fiber is short fiber of 150 
mm or less as feature 

[Description of the Invention] 
[0001] 
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[Technological Field of Invention] 

this invention as it has possessed satisfactory antistatic , 
regards the dyeable polyester fiber in all colors including 
white . 

[0002] 

[Prior Art] 

polyester fiber is superior in physical , chemical 
characteristic , is used widely, but static electricity iseasy to 
occur, under environment of especially low humidity disorder 
hasbeen actualized with static electricity . 

[0003] 

Because of this , system electric technology of polyester 
isproposed from until recently. 

[0004] 

As for method which kneads for example antistatic 
substance , as for durability it improvesby comparison with 
postprocessing , but frosting becomes problem . 

Then, method which utilizes compound yam-making 
technology as means whichimproves deficiency which 
accompanies antistatic grant, is many proposed. 

[0005] 

unmodified polyester is allotted to core of conjugate fiber in 
for example Japan Examined Patent Publication Sho 
44-905disclosure , Japan Examined Patent Publication Sho 
44-91 ldisclosure , the technology which allots blend of block 
polyether amide , or block polyether amide and polyamide 
which possess antistatic in sheath is disclosed. 

[0006] 

But, there was a problem which cannot be solved even with 
this technology . 

When these problem are rearranged, it is a melt adhesion , 
core component between fiber andan occurrence of 
exfoliation of sheath component and a defect etc of the light 
fastness . 

[0007] 

In addition, proposition which it tries to improve antistatic 
byal lotting thermoplastic polymer which includes electrically 
conductive carbon black in core component in the Japan 
Examined Patent Publication Sho 52-31450disclosure , has 
done. 

antistatic is considerably improved by this technology , there 
is a deficiency where, but in order to use carbon black of 
black , coloration youcannot avoid in general application you 
cannot use. 
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[0008] 

Furthermore, in order that this deficiency is improved, 
propositionwhich certain amount combines block polyether 
amide which possesses high-level antistatic has done to Japan 
Unexamined Patent Publication Showa 55-l22020disclosure , 
Japan Unexamined Patent Publication Showa 
55-l280l7discIosure. 

By these technology , although both antistatic performance , 
coloration it was improved, with application , for example 
women application etc where fashion sense is high it was not 
possible to put out free color. 

[0009] 

[Problems to be Solved by the Invention] 

When above you consider this invention, to conventional 
problem which areexpressed, grant sufficient antistatic 
performance it means that also shade which it cancorrespond 
to fashion sense simultaneously offers selectable polyester 
fiber freely. 

[00 10] 

[Means to Solve the Problems] 

As for objective of this invention , with conjugate fiber which 
on one handconsists of component and other component , 
with polyester where on one hand component becomes I.O 
weight % or more containing 1 .0 weight % or more , matting 
agent , as for other component itdoes not include antistatic 
agent substantially, it can achieve antistatic agent with 
antistatic polyester fiber where content of matting agent with 
polyester under 0.5 weight %, said other component occupies 
80% or more of fiber surface and becomes. 

[00ll] 

[Embodiment of the Invention] 

Regarding to this invention, polyester fiber is polyester which 
possesses the fiber forming ability which designates 
terephthalic acid as main acid component . 

Concretely, it is a polyethylene terephthalate , polyethylene 
terephthalate * isophthalate copolymer , polyethylene 
terephthalate * 5-sodium sulfo isophthalate copolymer , poly 
cyclohexane dimethylene terephthalate , polytetramethylene 
terephthalate , polytetramethylene terephthalate * isophthalate 
copolymer etc. 

Furthermore, a more desirable polyester is something which 
designates the polyethylene terephthalate as main component . 

[0012] 

One side of antistatic fiber of this invention as for component 
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it is necessary tocontain antistatic agent of 1.0 weight % or 
more . 

As for antistatic of weave and knit article , in order for 
antistatic differs, for frictional electrification of weave to 
make 2.0 KV or less with such as weave of weight , cloth , 1.0 
weight % or more it is necessary to contain antistatic agent . 

[0013] 

When content is under 1.0 weight %, with weight , weave of 
weave itcannot obtain sufficient antistatic . 



Because as for antistatic agent extent antistatic performance 
which is contained in the large amount improves, content 2 
wt% or more is desirable, it is a particularly preferably 
3.0weight%or more . 

But, when antistatic agent content , exceeds 10%, antistatic 
performance becomes saturated , becausething and yarn 
producing behavior where product quality deteriorates 
deteriorate, 10 weight % or less are desirable. 

[0014] 

content of antistatic agent one side simply not only content of 
the component , also content for fiber entirety is important. 

content of antistatic agent for fiber entirety range of 0.3 - 2.0 
weight % isdesirable. 

[0015] 

antistatic agent which it combines is not limited especially. It 
is desirable to be a block polyether amide where antistatic 
effect is large. 

polyether which block polyether amide configuration is done 
with polyalkylene ether , is the polymerization product of 
polyethylene ether , polypropylene ether , and polyethylene 
propylene ether or other ethylene oxide and/or propylene 
oxide . 



[0016] 

polyamide which another configuration is done, polyamide 
with homopolymer and copolymer which are synthesized with 
monomer and thesecombinations which possess forming 
ability , is good even with polyamide like for example nylon 
6 , nylon 8, nylon 12, nylon 66 , nylon 610 it is not something 
which and, is good even with copolymer like nylon 6 and 
nylon 66 , is limited in especially these. 

[0017] 
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As for molecular weight of polyether , above preferably 1000 
and above more preferably 2000, asfor polyether it is a 
preferably polyethylene glycol from point of static prevention 
performance . 

In addition, as for ratio which from point of antistatic the 
polyether in block polyether occupies in polymer total weight 
with preferably 20weight % or more , 75weight % or less , 
with the more preferably 30-70weight %, as for relative 
viscosity of block polyether amide 1 .9 - 3. 1 it is desirable to 
be,(Melting polymer lg in o-chlorophenol lOOg, it measured 
with 25 deg C. ). 

[0018] 

In addition, by fact that R-SO<sub>3 </sub>M is jointly used 
with theaforementioned antistatic agent as antistatic agent , 
antistatic furthermore improves. 

As for blend proportion of R-SO<sub>3 </sub> 1-10 wt% 
are desirable vis-a-vis the block polyether amide . 

Here, as for R carbon number as for alky I group , M 8 - 15 
with alkali metal or alkaline earth metal ,even among those 
Na is desirable. 

[0019] 

Because heat resistance is not good, fiber is easy to color 
antistatic agent . 

In order to lighten coloration, one side as for matting agent 
content of component higher one is desirable. 

content of matting agent of component 1.0 weight % or more 
is necessary on onehand. 

As for ameliorating effect of coloration one where matting 
agent is many as foreffect is large, but when it is many, dull 
impression of the product to be too strong, it is not desirable. 

It is a range of preferably 1.5-7.0weight %. 

It is desirable in other component for antistatic agent not to 
contai nsubstantially . 

When antistatic agent contains in other component , fiber is 
easy to color, the product quality is not good. 

Especially, when weight reduction doing, fiber surface is easy 
to do fibrillation ,surface quality especially deteriorates. 

Furthermore in order to reveal vivid coloration of fiber , asfor 
matting agent which is combined in other component it is 
necessary to beunder 0.5 weight %. 

What matting agent of other component increased weight is 
done contributes in order tolighten influence of coloration of 
core component , but clarity of the fiber which is dyed it 
comes to point of decreasing, is notdesirable. 
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matting agent with 0.5 weight % or more cannot acquire high 
clarity from thatmeaning. 

Under preferably 0.3 wt% , furthermore it is under preferably 
0.1 weight %. 

[0020] 

In addition but, antistatic agent antistatic performance can 
improve by fact that itincreases, matting agent one side can 
lighten coloration of component by fact that it increases, there 
is a relationship to which the clarity decreases. 

In order to satisfy this both , one side it is desirable to 
designate ratio of matting agent for antistatic agent of 
component as 0.3 - 2.0. 

Especially desirable aforementioned ratio is 0.4 - 0.8. 
[0021] 

Aforementioned way fiber because one which has 
beencolored as little as possible becomes freely dyeing 
possible in eachcolor including white is desirable, as for YI 
value whichdisplays whiteness it is desirable to be 15 or less. 

[0022] 

Furthermore, if specific electrical resistance of spun yarn 
which consists of fiber of this invention 5 X 
10<sup>10</sup>:oa -cm or less being is desirable and it is a 
this range, frictional electrification of various weave 2.0 KV 
or less can be maintained. 

[0023] 

composite morphology of antistatic polyester fiber of this 
invention is not limited especially. It is necessary for other 
component to have occupied 80% or more of fiber surface . 

In case under 80% influence of antistatic agent , especially, 
influence ofcoloration of antistatic agent which is contained 
on one hand in component islarge, weight reduction after 
doing, fiber surface deficiency which fibrillation itis easy to 
do being revealed converting, it is not desirable. 

With preferably 90% or more , it is a particularly preferably 
100%. 

[0024] 

If this condition is satisfied, composite morphology is not 
something which especiallyis limited, concentric core-shell 
composite fiber is most desirable substantially. 

As other composite morphology , it is possible also to select 
eccentric core-sheath composite , sea/island compound 
anddivision type compound etc. 

80% or more of fiber surface referred to here is occupied 
with, 100 site tocut off fiber cross section , it is displayed at 
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ratio of circumference which the component for fiber entire 
circumference has occupied on one hand. 

[0025] 

Furthermore, as for fiber of this invention , as for morphology 
of the fiber it is good even with hollow geometry , or 
asymmetric cross section without especially being limited, but 
round cross section especially is desirable from meaningof 
preventing liquation for alkali of core component . 

In addition, as for fiber of this invention , it is possible to 
granthigh-level antistatic performance with fiber length . 

short fiber whose mixture with other fiber is easy is desirable, 
itis desirable to be a short fiber polyester fiber of 150 mm or 
less . 

[0026] 

It can produce polyester fiber of this invention , for example 
following way. 

[0027] 

antistatic agent which designates block polyether amide 3.5 
part , as center vis-a-vis polyethylene terephthalate lOOparts 
by weight which titanium dioxide 2.5 weight % is combined 
3.7 parts by weight , antioxidant 0.2 parts by weight 
itdesignated polyester which blended as component on one 
hand, titanium dioxide 0. 1 weight % it was combined to other 
component it made core /shell conjugate fiber which is made 
polyethylene terephthalate which has not been copolymerized 
substantially. 

weight ratio of core /sheath component at time of this made 
20/80. 

[0028] 

With 1500 m/min drawing winding , this unstretched fiber 
with 3.2 -fold , it continues to the drawing and at 180 degrees 
after constant length thermal processing , with pushing type 
crimper after the crimping , it can produce by fact that it cuts 
off in 38 mm . 

[0029] 

[Working Example(s)] 

Working Example is stated below, but this invention is not 
something which islimited in these Working Example . 

[0030] 

method which is adopted with Working Example is as 
follows. 

[0031] 

polyester starting fiber 100% of A.specific resistance :this 
invention you use, after making spun yam of 40 count of twist 
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coefficient 3.5, thread count with ring spinning , 2 hours 
laundry later, water wash , you dry in weak aqueous alkali 
solution of 0.2% anionic surfactant making use of electric 
washing machine . 

Next, after length (L ) spun yarn of 5 cm , this invention it 
pulls 8 and arranges,2 day controlled temperature * moisture 
adjustment doing aforementioned spun yarn under 20 deg C, 
40%RH, it measures the resistance of sample with applied 
voltage 500V due to vibrating capacitance type 
microvoltmeter , it calculates with next formula . 

[0032] 





P = 


RXD/9X105 xLxd 




;rh = 


RXD/9X 105XIXd 




R(Q 


•cm) 



;rh: volume specific resistance (:oa -cm ) 
RrSfit (Q) 



^resistance (:oa ) 
d:K*4SJt(g/cm3 ) 



D:sample density (g/cm<SP>3</SP> ) 



D: fineness (denier) 



L 


:KSS(cm) 




L 


:sample length (cm ) 



[0033] 

c.«i^es:24 y-*x3£tt«*«-ciMi 40 



SMO-SCH(«#*2FSt)£ttfflU 030mm CD 



reflux you boil with call , hydrolysis do. 

Furthermore you boil with acetic anhydride , after pH 
adjustment , potassium ball titration do andseek. 

[0033] 

Using system electric spun yarn of this invention which is 
made cottontum 40 count with C.knit article 
whiteness :24gauge plain stitch tubular knitting machine , it 
produced tubular knit . 

this tubular knit after scouring , Suga Test Instruments Co., 
Ltd. (DB 69-070-8508 ) supplied SM-3- SCH (integrating 
sphere system ) was used, test stand for reflection of the;ph 30 
mm was used and whiteness was measured. 
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[0034] 

D.««fett(L tt):24 v-v**mm*m-Qm 



3I£8S£ 180 deg C &8&*&3i&. NaOH 3%*J§ 
25%0>3SaJnx£mV Jfcl*"C.**t 
Dianix Biack BG-FS200 7%OWF tLfco 

coir^cDSbSlirLT. -*>v;uh 1200 £ 0.05g/ 
IrlOOirLT&feSS 130 deg C. 

Hie/ wKn-y-;u^T>f h 2g/g->h;u. *>x^K 

0.5gf'J?M^ NaOHO.Sg/'J^h^Ut? 80 deg C. 20 
»IHil5c**tff-Dfc. 

[0035] 

S**7-a>ezL-^ SM-3 £<£fflLTH#gfet4 

(l Dtieife, 



[0036] 

nrnmi 

-jjf&wmjjrfLfto&att&tf 20/80 t36t4 

*0-**5W*^D^#gx— xiUTSK 3.5 

7fr*frxn>y*>Wtl-WiH* 0.2 s 
«%. ftttltfl 0.2 «*%triwt^*>* 2.5 

««%**-r**UX^U>rU^l/— h 96.1 



«*[*#ttiMb^> 0.1 sa%^«-r 



ifcin?. »»S#£Lfctt* 80 deg C 
a* 5 tHBfrofc. 

SHtltft^fft 38mm iCflBfU fclSttlSffi 
[0037] 

C(D*imttJllS 100%^e>fcS««» 3.5 -C 40 



2000-8-2 

[0034] 

D.black coloration characteristic (L value ): using system 
electric spun yarn of this invention which is made cotton turn 
40 courit with 24 gauge plain stitch tubular knitting machine , 
it produced the tubular knit . 

Continuously, 180 deg Cdry heat treatment later, it did 25% 
weight reduction with NaOH 3%aqueous solution , next,made 
dye Dianix Biack BG-FS200 7%OWF. 

As auxiliary agent at time of this , Sansolt 1200 0.05 g/liter 
were used. 

You dye dyeing temperature 130 deg C, 60minute as ratio 
1:100. 

Furthermore 80 deg C, 20minute reduction washing were 
done with hydrosulfite 2g/Iiter , Sanded 0.5g/liter , 
NaOH0.5g/liter . 

[0035] 

Dyeing tubular knit which it acquires after drying Suga Test 
Instruments Co., Ltd. (DB 69-070-8508 ) makeusing collar 
computer SM-3, it measured black coloration characteristic (L 
value ). 

[0036] 

Working Example 1 

On one hand, on one hand component where weight ratio of 
component /other component becomes with 20/80 core 
component , other component was designated as sheath 
component , it made the concentric core-shell composite 
polyester fiber substantially, on other hand component 
blended polyethylene terephthalate 96.1 weight % which block 
polyether amide 3.5weight %, alkyl sulfonic acid sodium 0.2 
wt% , antioxidant 0.2 wt% and titanium dioxide 2.5 weight % 
is contained. 

It made polyethylene terephthalate which on one hand, other 
component contains titanium dioxide 0.1 weight %. 

In order to become 2 denier after drawing from kind of 
converging die which substantially becomes concentric 
core-shell composite fiber , it discharged, acquired the 
unstretched fiber . 

Next, after doing liquid bath drawing , 80 deg Cconstant 
length thermal processing 5 second were done. 

After buckling crimp granting it cut off in 38 mm , acquired 
antistatic starting fiber . 

[0037] 

It made spun yarn of 40 count with twist coefficient 3.5 which 
consists of the this antistatic starting fiber 100%. 
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z<D&m&£&&-m&\z&mLtz&®&tf 
&:130. 8:85 */25mm 0)8M*tLtzo 

annate, fefflL Lfflit. s i ©tfcy-cfc 

[0038] 

fttZo 

[0039] 

**HLfcC£. 1 cosy 

*H6l#k HJfcffl 1 iH«lcfTofc. 



fctfcy-cfcofco 

[0040] 

[0041] 

[0042] 
tt«« 2-3 



Lfc. 



2000-8-2 

fineness which uses this spun yarn for warp * weft made 
weave of the warp : 130, filling :85 book / 25 mm . 

antistatic , color , black dyeing L value , with sort of Table 1 , 
showed satisfactory antistatic performance , satisfactory 
color , black coloration characteristic. 

[0038] 

Working Example 2 , 3 

compounded amount of block polyether amide and sodium 
alky 1 sulfonate sort of Table 1 other thanmodifying, it did in 
same way as Working Example 1 . 

Result, with sort of Table 1 , acquired satisfactory result. 
[0039] 

Working Example 4—10 

On one hand, titanium dioxide blended quantity of component 
and other component wasmodified, content of antistatic agent 
was done sort of Table 1 other thanmodifying, in same way as 
Working Example 1 . 

antistatic performance , color , black coloration characteristic 
result was as shown in Table 1 . 

It was a level to which each level satisfies objective of this 
invention . 

[0040] 

Comparative Example 1 

On one hand as not contained amount of antistatic agent of 
component in sort of the Table 1 , other than modifying, it did 
in same way as Working Example 1. 

[0041] 

It could not obtain antistatic of level where this result, the 
antistatic performance decreases considerably, satisfies 
objective of this application . 

[0042] 

Comparative Example 2-3 

Comparative Example 2 did one side other than making 
component and other component bimetal compound, in same 
way as Working Example 1. 

antistatic performance it was satisfactory, but result which 
weight reduction is done,component liquated on one hand for 
most part, antistatic after the weight reduction was quite 
defect . 

As for Comparative Example 3 result of making compounded 
amount of titanium dioxide of the other component high, 
according to expectation black coloration characteristic of 
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Ltzo 
[0043] 

[tttMH 4] 

[0044] 
[Si] 



knit article deteriorated. 
[0043] 

[Comparative Example 4] 

On one hand, result and antistatic performance which makes 
fiber only of the component quite were satisfactory, but 
whiteness was considerable, it wasa defect . 

[0044] 

[Table 1] 
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[0045] 

tt*tt4Loo, tttt-1lfta>&ftft<&#rc A 



[0045] 

[Effects of the Invention] 

According to this invention , while granting sufficient 
antistatic performance to polyester , the whiteness of weave * 
knit article quite being satisfactory, it becomes possible 
toobtain starting fiber whose development to all application 
which include the white goods is possible. 
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